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1
VEHICLE SEAT

INCORPORATION BY REFERENCE

The disclosure of Japanese Patent Application No. 2013-
129301 filed on Jun. 20, 2013 including the specification,
drawings and abstract is incorporated herein by reference in
its entirety.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a vehicle seat including an
upper frame (an upper framework of a seatback), plate-
shaped side frames (side frameworks of the seatback), and a
headrest on an upper part of the seatback.

2. Description of Related Art

As this type of vehicle seat, there has been known a vehicle
seat described in Japanese Patent Application Publication No.
2009-136482 (JP 2009-136482 A). The vehicle seat includes
a seatback rising from a seat cushion, and a headrest on an
upper part of the seatback. A framework (a back frame) of the
seatback includes an upper frame and paired side frames. The
upper frame is a pipe material (a round steel pipe) having a
generally reverse U shape and serving as an upper framework,
and its central part is deformed in an upwardly projecting
manner, so as to constitute a headrest. Further, each of the side
frames is a plate-shaped member serving as a side framework,
and an upper side thereof has a curved shape along an outer
peripheral surface of the upper frame. In the publicly known
technique, both bottom ends of the upper frame are fitted into
upper parts of the side frames, and the frames are welded to be
integrated with each other.

Here, in the field of the vehicle seat, in consideration that
the round steel pipe is relatively expensive, the upper frame
may be formed of a flat plate. For example, the upper frame is
formed from a flat plate in a hollow box shape (a relatively
cheap configuration), and is provided in a holder (a tubular
material) in an inserted manner. A headrest stay (in a bar
shape) projecting from a lower part of the headrest is provided
in the holder in an inserted manner, so that the headrest is
attached to an upper part of the seatback. Further, paired side
frames are formed from a flat plate, and upper sides thereof
are formed in a generally U shape in a traverse sectional view.
A front side of each of the side frames is bent toward a seat
inward side so as to form a first flange portion, and a rear side
of the each of the side frames is bent toward the seat inward
side so as to form a second flange portion. Then, the upper
frame is placed between the paired side frames in a bridging
manner, and each end of the upper frame is placed between
the first flange portion and the second flange. Then, the each
end of the upper frame is fixed to the flange portions, so that
the upper frame can be fixed to the side frame.

SUMMARY OF THE INVENTION

In the meantime, in the field of the vehicle seat, in consid-
eration that an occupant is pressed against the seat at the time
of a vehicle collision, an improvement of a support perfor-
mance of the side frames with respect to the upper frame has
been expected. The present invention provides a vehicle seat
that is able to improve the support performance of the side
frames with respect to the upper frame.

A vehicle seat according to an aspect of the present inven-
tion includes: a seat cushion; a seatback connected to the seat
cushion so that the seatback is able to rise therefrom; and a
headrest attached to an upper part of the seatback in an upright
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state. The seatback includes an upper frame serving as an
upper framework with respect to the upright state, and paired
plate-shaped side frames serving as a side framework. In the
present aspect, when an occupant head is pressed against the
headrest, the upper frame may be pressed toward a seat rear
side. However, in such a configuration, it is preferable that a
support performance of the side frames with respect to the
upper frame be improved.

Here, in the present aspect, each of the side frames includes
a side face portion, a first flange portion formed by bending a
front side of the side face portion toward a seat inward side,
and a second flange portion formed by bending a rear side of
the side face portion toward the seat inward side, with respect
to the upright state. The upper frame is placed between the
first flange portion and the second flange portion so as to be
fixed to the flange portions. The upper frame is connected to
the side face portion, so that a relative movement (generally,
arelative movement in a seat front-rear direction) between the
upper frame and the side face portion is regulated. In the
present embodiment, it is possible to support the upper frame
by the flange portions and the side face portion, thereby
making it possible to regulate the rearward movement of the
upper frame appropriately.

In the above aspect, the upper frame includes a first fixed
portion fixed to the first flange portion, a second fixed portion
fixed to the second flange portion, and a connection portion
connected to the side face portion. At least one of a part of the
upper frame which connects the first fixed portion to the
connection portion, and a part of the upper frame which
connects the second fixed portion to the connection portion
may be placed so as to be separated from the side frame. Inthe
present configuration, by reinforcing the side frame from its
inside by the part of the upper frame which connects the first
fixed portion (or the second fixed portion) to the connection
portion, it is possible to prevent deformation of the side frame
appropriately.

According to the above aspect, it is possible to improve a
support performance of the side frame with respect to the
upper frame. Further, according to the above aspect, it is
possible to further improve the support performance of the
side frame with respect to the upper frame.

BRIEF DESCRIPTION OF THE DRAWINGS

Features, advantages, and technical and industrial signifi-
cance of exemplary embodiments of the invention will be
described below with reference to the accompanying draw-
ings, in which like numerals denote like elements, and
wherein:

FIG. 1 is a partial perspective view of a vehicle seat;

FIG. 2 is an exploded perspective view of a back frame;

FIG. 3 is a front view of part of the back frame viewed from
a rear side;

FIG. 4 is a side view of the part of the back frame; and

FIG. 5 is a sectional view of the part of the back frame.

DETAILED DESCRIPTION OF EMBODIMENTS

The following describes an embodiment for carrying out
the present invention with reference to FIGS. 1 to 5. In each
figure, a reference sign F is assigned to a vehicle-seat front
side, a reference sign B is assigned to a vehicle-seat rear side,
a reference sign UP is assigned to a vehicle-seat upper side,
and a reference sign DW is assigned to a vehicle-seat lower
side. A vehicle seat 2 in FIG. 1 includes a seat cushion 4, a
seatback 6, and a headrest 8. These seat components each
includes: a seat frame (4F, 6F, 8F) serving as a seat frame-
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work; a seat pad (4P, 6P, 8P) serving as a seat outer shape and
supporting an occupant elastically; and a seat cover (4S, 6S,
8S) covering the seat pad. Here, the seatback 6 is connected to
the seat cushion 4 so that the seatback 6 is able to rise and tilt
with respect to the seat cushion 4. Further, the headrest 8 is
attached to an upper part of the seatback 6 via paired headrest
stays 8a (bar-shaped members).

In the present embodiment, the back frame 6F (metal) of
the seatback 6 includes an upper frame 6a, paired side frames
6b, a lower frame 6c¢, and related constituents (holders HM,
recliners RM) (see FIGS. 1 to 3). Here, the lower frame 6¢ is
aplate-shaped member serving as a lower framework (having
agenerally rectangular shape in a front view), and is placeable
in a bridging manner between the paired side frames 65
(described later). The lower frame 6¢ of the present embodi-
ment has a generally lateral L shape (in a sectional view), and
a lower part (a projection portion 64) of the lower frame 6¢
projects toward a seat front side, and is disposed around the
after-mentioned operating rod 27 (see FIG. 1).

Further, the upper frame 6a is a hollow box-shaped mem-
ber (in a plate shape) serving as an upper framework, and is
placeable in a bridging manner between the paired side
frames 64 (described later) (see FIGS. 1 to 3). The upper
frame 6a of the present embodiment has a hat-shaped section
in which a rear side thereof'is opened, and includes a plurality
of'portions (a sitting face portion 10, an upper face portion 12,
a lower face portion 14, side end portions 16, and intermedi-
ate portions 18). Further, paired hole portions H are provided
in the upper frame 6a at an appropriate interval in a seat-width
direction so as to penetrate through the upper frame 6a in an
up-down direction (see F1G. 2). Paired holders HM (relatively
short tubular materials) are provided in the hole portions H of
the upper frame 64 in an inserted manner, so that the headrest
stays 8a are placed therein in an inserted manner (see FIG. 1).

The sitting face portion 10 is a generally flat part serving as
a sitting side (front side) of the upper frame 6a, with respect
to a state where the seatback rises (see FIGS. 2 to 5). Further,
the upper face portion 12 is a part serving as an upper side of
the upper frame 6a, and a seat rear side thereof is folded in a
generally semicircular shape. Further, the lower face portion
14 is a part serving as a lower side of the upper frame 6a, and
placed to so as to face the upper face portion 12. Further, the
side end portions 16 are parts (generally flat) serving as side
surfaces of both ends (both ends in the seat-width direction)
of the upper frame 6a, and are provided so as to face side
surfaces (side face portions 24) of the after-mentioned side
frames 64. Further, the intermediate portion 18 is a part of the
upper frame which part connects the sitting face portion 10 to
the side end portion 16. The intermediate portion 18 of the
present embodiment has a protruding curved surface shape,
and an outside dimension of the upper frame 6« in this portion
is smaller than an outside dimension of the after-mentioned
side frame 64. In view of this, the intermediate portion 18 is
placeable to be separated from the side frame 65 (an inner
surface) in a state where the upper frame 64 is fixed to the side
frame 6b.

The paired side frames 64 are plate-shaped members serv-
ing as respective side frameworks (see FIGS. 2 to 5). Each of
the side frames 65 of the present embodiment has a generally
lateral U shape (in a transverse sectional view), and includes
afirst flange portion 21, a second flange portion 22, and a side
face portion 24 (a window portion 26). The side face portion
24 is a generally flat part serving as a side surface (a side
surface in the seat-width direction) of each of the side frames
65. Further, the window portion 26 is a hole portion penetrat-
ing through the side face portion 24 in a thickness direction
(in a generally rectangular shape in a seat up-down direction),
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and is provided in an upper part of the side face portion 24 so
that the upper frame 6a (the side end portion 16) can be
exposed therefrom. The first flange portion 21 is a part serving
as an upper front side of each of the side frames 65 with
respect to a state where the seatback rises, and formed by
bending a front side of the side face portion 24 toward a seat
inward side in an orthogonal manner. Further, the second
flange portion 22 is a part serving as an upper rear side of each
of'the side frames 64, and formed by bending a rear side of the
side face portion 24 toward the seat inward side in an orthogo-
nal manner. Both of the flange portions 21, 22 are disposed so
as to face each other via a predetermined gap (a clearance
where the end of the upper frame 64 is insertable).

The recliner RM (a generally cylindrical member) is a
member configured to regulate an rising and tilting operation
of the seatback 6 relative to the seat cushion 4, and includes
internal constituents (not shown), an operating rod 27, and a
biasing member 4r (see F1G. 2). The operating rod 27 is a pipe
material elongated in the seat-width direction, and the biasing
member 4~ is a spiral spring-shaped member. In the present
embodiment, the recliners RM are respectively fixed to the
side frames 64 (to their lower parts), and are rotatably
attached to respective bracket portions BR of the seat cushion
4 (a cushion frame 4F, which is not illustrated herein). Fur-
ther, the operating rod 27 is placed between the lower parts (a
front side of the lower frame 6c¢) of the paired side frames 65
in a bridging manner. In this state, both ends of the operating
rod 2r are provided in an inserted manner into the recliners
RM via respective bushes 37 so as to be rotatable around its
axis. Subsequently, the biasing members 4r are attached to
end parts (the bushes 37) of the operating rod 2r via fastenings
57, so as to bias the operating rod 2~ in a direction where the
operating rod 27 rotates in one direction. Then, the operating
rod 27 rotates in the other direction against a biasing force of
the biasing members 47, so that the recliners RM (the internal
constituents) are unlocked. Hereby, the seatback 6 is able to
rise and tilt (rotate) relative to the seat cushion 4 with the
recliners RM as a rotation center (e.g., the seatback 6 is able
to tilt forward or rearward from an upright state in FIG. 1).
Further, when the operating rod 27 rotates in the one direction
due to the biasing force of the biasing members 47, the reclin-
ers RM (the internal constituents) are locked, so that the rising
and tilting operation of the seatback 6 relative to the seat
cushion 4 is regulated.

Referring now to FIGS. 2 and 5, a plurality of frames 6a,
6b, 6¢ is welded so as to be integrated with each other, and
related constituents are attached thereto. In the present
embodiment, the lower frame 6¢ is placed between the paired
side frames 64 (the lower parts) in a bridging manner, and
then the frames are welded to be integrated with each other.
Further, the upper frame 6a is placed between the paired side
frames 65 (the upper parts) in a bridging manner. At this time,
both ends of the upper frame 64 are each placed between the
first flange portion 21 and the second flange portion 22, and a
side surface (the side end portion 16) of the upper frame 6a is
exposed from the window portion 26 of the side face portion
24 (see FIGS. 3 to 5).

Subsequently, with reference to FIG. 3, the first flange
portion 21 is caused to make surface contact with the front
side (the sitting face portion 10) of the upper frame 6a, and
fixed thereto by welding (a first fixed portion F1 is formed).
Further, the second flange portion 22 is fixed to a rear side of
the upper frame 64 (the upper face portion 12 and the lower
face portion 14) by welding (paired second fixed portions F2,
F4 are formed). Further, referring to FIGS. 4 and 5, the upper
frame 6a (the side end portion 16) is welded to an edge of the
window portion 26 so as to connect the upper frame 6a to the
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side face portion 24 (a connection portion F3 is formed). At
this time, in the present embodiment, a part (the intermediate
portion 18) of the upper frame which connects the first fixed
portion F1 to the connection portion F3 to the first fixed
portion F1is placed between the first flange portion 21 and the
side face portion 24 in a bridging manner so as to be separated
from the inner surface of the side frame 64 (see FIG. 5). After
the fixed upper frame 6a is fixed to each of the side frames 65
as such, each of the headrest stays 8a is provided in an
inserted manner into each of the holder HM, so that the
headrest 8 is attached to the upper part of the seatback 6 (see
FIG. 1).

In the abovementioned seat configuration, at the time of a
vehicle collision, the headrest 8 tends to move to a seat rear
side together with the upper frame 6a (due to an occupant
head being pressed against the headrest 8) (see FIG. 1). At this
time, it is desirable that a rearward movement of the headrest
8 be regulated appropriately by supporting the upper frame 6a
by the side frames 654. In view of this, in the present embodi-
ment, the upper frame 6a is fixed to the side face portions 24
in a connected manner (to form the connection portions F3),
s0 as to regulate a relative movement between these members
(seeto FIGS. 4 and 5). Thus, the upper frame 64 at the time of
pressing is supported by the side face portions 24 (parts that
are relatively hard to be deformed against a pressing force in
a seat front-rear direction) as well as the flange portions 21,
22, thereby making it possible to prevent the rearward move-
ment of the upper frame 6a appropriately. Further, in the
present embodiment, the intermediate portion 18 is placed
between the first flange portion 21 and the side face portion 24
in a bridging manner inside the side frame 65 (the interme-
diate portion 18 functions as a beam structure). By reinforc-
ing the side frame 64 from its inside by the intermediate
portion 18 as such, it is possible to prevent deformation of the
side frame 64 (inclination deformation of the first flange
portion 21) appropriately. Hereby, according to the present
embodiment, a rearward movement of the headrest 8 is regu-
lated appropriately by supporting the upper frame 6a by the
side frames 6b.

As described above, in the present embodiment, it is pos-
sible to support the upper frame 6a by the flange portions 21,
22 and the side face portions 24, thereby making it possible to
regulate the rearward movement of the upper frame 6a appro-
priately. Further, in the present embodiment, by reinforcing
the side frame 65 from its inside by the part (the intermediate
portion 18) of the upper frame which connects the first fixed
portion F1 and the connection portion F3 as such, it is pos-
sible to prevent deformation of the side frame 65 appropri-
ately. According to the present embodiment, it is possible to
improve a support performance of the side frames 65 with
respect to the upper frame 6a. Further, by improving the
support performance of the side frames 6b, it is possible to
restrain a rearward movement of the headrest 8 as well as the
upper frame 64, as much as possible.

The vehicle seat of the present embodiment is not limited to
the above embodiment, and other various embodiments can
be taken. The present embodiment deals with an example in
which the upper frame 64 is connected to the side face portion
24 (the edge of the window portion 26) by welding, but is not
intended to limit a connection method therebetween. For
example, a projection portion is provided either one of the
upper frame and the side face portion, so as to be connected to
the other one of them by projection welding. Further, the side
face portion may make surface contact with the upper frame,
and laser beam welding may be performed thereto. Further,
other than the welding, as a method for connecting the upper
frame with the side face portion so as not to be relatively
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movable in the seat front-rear direction, there is such a physi-
cal fixing method as adhesion, caulking, engagement, fitting,
bolt members, or the like.

Further, the present embodiment deals with an example in
which the intermediate portion 18 having a projecting curved
shape is placed so as to be separated from the side frame 65
(the inner surface), but is not intended to limit the configura-
tion of the intermediate portion. The intermediate portion
may take various shapes such as a linear shape (preferably, a
shape linearly connecting the first fixed portion to the con-
nection portion), a recessed curved shape, and the like. Fur-
ther, a part (another intermediate portion) of the upper frame
which connects the second fixed portion to the connection
portion can be configured to be placed so as to be separated
from an inner surface of the side frame. Further, both the
intermediate portion and the another intermediate portion
may be placed so as to be separated from the inner surface of
the side frame. An outside dimension of the upper frame (a
part where the intermediate portion is formed) may be
adjusted in accordance with the outside dimension of the side
frame, so that the intermediate portion (partially or entirely)
abuts with the inner surface of the side frame.

Further, the present embodiment deals with an example of
the upper frame 64 having a hat-shaped section (an opened-
section structure), but is not intended to limit the configura-
tion of the upper frame. For example, a rear side of the upper
frame may be closed so as to have a closed-section structure.
Further, the present embodiment deals with an example ofthe
back frame 6F and the related constituents, but the configu-
rations of these members are modifiable appropriately. For
example, the lower frame may not be provided in the back
frame (the back frame may be formed in an arch shape).
Further, the side frames may be configured to be integrated
with the lower frame in advance. Further, the side frame may
be configured such that its upper side has a U shape (in a
sectional view) and the other part has a pipe shape (a non-
plate shape). The configuration of the present embodiment is
applicable to various vehicle seats of a vehicle, an aircraft, an
electric railcar, and the like.

what is claimed is:

1. A vehicle seat comprising:

a seat cushion;

a seatback connected to the seat cushion so that the seat-
back is configured to rotate relative to the seat cushion;
and

a headrest attached to an upper part of the seatback,
wherein

the seatback includes an upper frame serving as an upper
framework and paired plate-shaped side frames serving
as a side framework,

the upper frame includes an upper face portion that faces
toward an upward direction of the vehicle seat and a
lower face portion that faces toward a downward direc-
tion of the vehicle seat,

each of the side frames includes a side face portion, a first
flange portion defined by a front side of the side face
portion bent toward a seat inward side, and a second
flange portion defined by a rear side of the side face
portion bent toward the seat inward side,

the upper frame is disposed between the first flange por-
tions and the second flange portions, and the upper face
portion and the lower face portion are fixed to the second
flange portions at second fixed portions to prevent defor-
mation of the side frame, and

the upper frame is connected to the side face portions so
that the upper frame is supported by the side framework
when a force acts on the upper frame.
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2. The vehicle seat according to claim 1, wherein

when the force is applied to a front side of the headrest, the
upper frame is pressed toward a seat rear side.

3. The vehicle seat according to claim 2, wherein

the upper frame further includes first fixed portions fixing
a sitting face portion of the upper frame to the first flange
portions and connection portions fixing the side face
portions to side end portions of the upper frame, and

at least one of a part of the upper frame which connects one
of the first fixed portions to one of the connection por-
tions, and a part of the upper frame which connects one
of the second fixed portions to one of the connection
portions is positioned so as to be separated from an inner
surface of one of the side frames.

4. The vehicle seat according to claim 1, wherein

the upper frame further includes first fixed portions fixing
a sitting face portion of the upper frame to the first flange
portions, and connection portions fixing the side face
portions to side end portions of the upper frame, and

at least one of a part of the upper frame which connects one
of the first fixed portions to one of the connection por-
tions, and a part of the upper frame which connects one
of the second fixed portions to one of the connection
portions is positioned so as to be separated from an inner
surface of one of the side frames.

5. The vehicle seat according to claim 1, wherein

the upper frame is a hollow box-shaped member having an
open rear side.

6. A vehicle seat comprising:

a seat cushion;

a seatback connected to the seat cushion so that the seat-
back is configured to rotate relative to the seat cushion;
and

a headrest attached to an upper part of the seatback,
wherein

the seatback includes an upper frame serving as an upper
framework and paired plate-shaped side frames serving
as a side framework,

the upper frame includes an upper face portion and a lower
face portion,

each of the side frames includes a side face portion, a first
flange portion defined by a front side of the side face
portion bent toward a seat inward side, and a second
flange portion defined by a rear side of the side face
portion bent toward the seat inward side,

the upper frame is disposed between the first flange por-
tions and the second flange portions, and the upper face
portion and the lower face portion are fixed to the second
flange portions at second fixed portions to prevent defor-
mation of the side frame,
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the upper frame is connected to the side face portions so
that the upper frame is supported by the side framework
when a force acts on the upper frame,

the upper frame further includes first fixed portions fixing
a sitting face portion of the upper frame to the first flange
portions, and connection portions fixing the side face
portions to side end portions of the upper frame, and

at least one of a part of the upper frame which connects one
of the first fixed portions to one of the connection por-
tions, and a part of the upper frame which connects one
of the second fixed portions to one of the connection
portions is positioned so as to be separated from an inner
surface of one of the side frames.

7. A vehicle seat comprising:

a seat cushion;

a seatback connected to the seat cushion so that the seat-
back is configured to rotate relative to the seat cushion;
and

a headrest attached to an upper part of the seatback,
wherein

the seatback includes an upper frame serving as an upper
framework and paired plate-shaped side frames serving
as a side framework,

the upper frame includes an upper face portion and a lower
face portion,

each of the side frames includes a side face portion, a first
flange portion defined by a front side of the side face
portion bent toward a seat inward side, and a second
flange portion defined by a rear side of the side face
portion bent toward the seat inward side,

the upper frame is disposed between the first flange por-
tions and the second flange portions, and the upper face
portion and the lower face portion are fixed to the second
flange portions at second fixed portions to prevent defor-
mation of the side frame,

the upper frame is connected to the side face portions so
that the upper frame is supported by the side framework
when a force acts on the upper frame,

when the force is applied to a front side of the headrest, the
upper frame is pressed toward a seat rear side,

the upper frame further includes first fixed portions fixing
a sitting face portion of the upper frame to the first flange
portions and connection portions fixing the side face
portions to side end portions of the upper frame, and

at least one of a part of the upper frame which connects one
of the first fixed portions to one of the connection por-
tions, and a part of the upper frame which connects one
of the second fixed portions to one of the connection
portions is positioned so as to be separated from an inner
surface of one of the side frames.
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